Objectives: The Radiation Injury Treatment Network (RITN) comprises >50 centers across the United States that are poised to care for victims of a radiation emergency. The network is organized around bone marrow transplant centers because these facilities excel in both radiation medicine and the care of patients with severe bone marrow depression. A radiation emergency may cause not only irradiation from an external source but also internal contamination with radioactive material. Because medical toxicologists are trained in radiation injury management and have expertise in the management of internal contamination, RITN centers may benefit from partnerships with medical toxicology resources, which may be located at academic medical centers, hospital inpatient clinical services, outpatient clinics, or poison control centers.
R adiation emergencies can cause numerous public health challenges and diverse patterns of injury. An improvised nuclear device detonation can cause severe traumatic blast and thermal injuries as well as acute radiation syndrome secondary to high-dose radiation exposure. Radioactive material also can land on the skin or mucous membranes (external contamination) or can be inhaled or ingested by victims (internal contamination). Although victims can become contaminated with radioactive materials, decontamination and internal contamination issues play a less important role than acute radiation syndrome. [1] [2] [3] Conversely, a radiological dispersal device, or "dirty bomb," will lead to more clinically significant radioactive contamination and less risk of acute radiation syndrome via high-dose radiation exposure.
The Radiation Injury Treatment Network (RITN) is a national network of hospitals that, among other duties, coordinates preparedness and response for potential mass casualty radiation incidents. RITN designates three types of participating centers: transplant centers, donor centers, and cord blood banks. In the event of a radiation emergency with secondary bone
• The Radiation Injury Treatment Network (RITN) is organized around bone marrow transplant centers because these facilities excel in both radiation medicine and the care of patients with severe bone marrow depression. Although bone marrow injuries will occur after a nuclear detonation, other types of radiation emergencies (eg, radiological dispersal device, or "dirty bomb") will be likely to cause contamination with radioactive material in addition to bone marrow suppression and acute radiation syndrome.
• Because medical toxicologists are trained in radiation medicine and have expertise in the management of contamination, RITN centers may benefit from partnerships with medical toxicologists located in various professional and clinical settings.
• The majority of RITN centers have at least one medical toxicology resource in the same city, and there are ample opportunities to collaborate during planning and response efforts.
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Southern Medical Journal • Volume 110, Number 8, August 2017 marrow injuries, RITN transplant centers provide medical evaluation and treatment of patients with acute radiation syndrome. They accept patient transfers from non-RITN facilities through the National Disaster Medical System and provide supportive care, including possible stem cell transplantation for patients with significant radiation exposure. In addition, they may remotely advise other healthcare providers regarding the management of bone marrow suppression and secondary complications. RITN donor centers and cord blood banks support the transplant centers but do not provide direct care to individuals with radiation injuries. [4] [5] [6] RITN is a partner to prominent disaster management and hematology/oncology organizations, including the United States Assistant Secretary for Preparedness and Response, the World Health Organization Radiation Emergency Medical Preparedness and Assistance Network, and the American Society for Blood and Marrow Transplantation. At the time of our study's data collection in March 2015, there were approximately 60 RITN transplant centers. This number has since increased. 7, 8 In general, RITN centers are developed in conjunction with a hospital's bone marrow transplant unit or hematology/oncology department because these facilities have expertise in both radiation medicine and the care of patients with severe bone marrow depression. RITN centers may benefit from partnerships with medical toxicology resources, however.
Medical toxicologists are physicians with specialized training in the diagnosis and treatment of all types of poisonings, including radiation poisoning. Although core content in emergency medicine includes radiation emergencies, the topic is covered more extensively in the core content of medical toxicology, and medical toxicologists have practical experience in chelation and radiation risk assessment.
The present study evaluates a potential partnership between RITN and medical toxicology by describing the geographical relation between the two resources.
Methods
Using information that was publicly available in March 2015, we determined the location of RITN centers and their proximity to medical toxicology resources. The names and locations of RITN centers can be found on the organization's Web site (http:// www.ritn.net). Only RITN transplant centers were included in our assessment because these centers would benefit most from medical toxicologists' expertise in the event of a radiation emergency. The locations of medical toxicology fellowship programs, inpatient toxicology services, and outpatient toxicology clinics are listed on the American College of Medical Toxicology Web site (http:// www.acmt.net). [9] [10] [11] We located poison control centers using the American Association of Poison Control Centers' Web site (http:// www.aapcc.org/centers). 12 Using street addresses derived from thse Internet sources, the authors input the location of each RITN center and medical toxicology resource into Google Maps (Google, Mountain View, CA; http://maps.google.com). We then counted which RITN centers were located in the same institution, city, or state as each type of medical toxicology resource. For this assessment, we considered resources that were in the same metropolitan area to be in the same city; for example, we assumed that an outpatient toxicology clinic in Glenview, Illinois, was a resource available to RITN centers in Chicago. One author performed all of the address collection, location input, and result counting and was not blinded to the study's purpose.
For each RITN center, we evaluated for the presence of a medical toxicology fellowship based at the same institution, a medical toxicology fellowship based elsewhere in the city, inpatient and outpatient toxicology services located at the same institution, inpatient or outpatient toxicology services located in the same city, and a poison control center located in the same city or state. We then calculated the proportion of RITN centers with access to each of these resources.
Results
Of the 59 transplant centers that were part of RITN at the time of this assessment, 13% had a medical toxicology fellowship based at the same institution, 41% were located in the same city as a medical toxicology fellowship, 66% of centers were located in the same city as a poison control center, and all but 3 centers (95%) had a poison control center available elsewhere in the state. In addition, 24% and 15% were colocated with inpatient toxicology services and outpatient toxicology clinics, respectively, and 56% and 51% had access to inpatient toxicology services and outpatient toxicology clinics, respectively, in the same city. Fifty-seven percent of RITN centers were located in the same city as an inpatient toxicology service, an outpatient toxicology clinic, or a medical toxicology fellowship, and 73% of centers had at least one of these resources or a poison control center based within the same city.
The Table shows 
Discussion
Medical toxicologists are physicians who are skilled in the diagnosis and treatment of all types of poisonings, including radiation and biological toxins. They frequently provide their expertise in more than one setting, including poison control centers, emergency departments, hospital inpatient units, occupational health clinics, and government agencies. To become a medical toxicologist, a physician must first complete residency training (generally in emergency medicine, but some in preventive medicine, pediatrics, and internal medicine) and then complete a 2-year fellowship in medical toxicology. 13 Radiation medicine and care for radiation injuries are included in the model curriculum that every medical toxicology fellow must follow during training. This curriculum also includes the management of hazardous materials incidents, decontamination, personal protection measures, use of chelating agents, and the assessment of long-term consequences of occupational and environmental exposures. 14 Medical toxicologists have been part of the response Although most RITN centers did not have a medical toxicology resource based at the same institution at the time of our data collection in March 2015, approximately 75% of centers were located in the same city as a medical toxicology fellowship, an outpatient toxicology clinic, an inpatient toxicology service, or a poison control center. Ninety-five percent of RITN centers were located in the same state as a poison control center, meaning that the toxicology expertise of a physician licensed in the state is available to almost all RITN centers.
In a radiological or nuclear emergency, victims will sustain myriad types of injuries. Hematology/oncology specialists are the best care providers for those with life-threatening bone marrow suppression; however, medical toxicologists may be able to supplement RITN centers' efforts in caring for patients with external and internal contamination or with radiation sequelae other than bone marrow suppression. Medical toxicologists have both a broad range of disaster management skills and knowledge of the various presentations of radiation injuries. For example, after the detonation of an improvised nuclear device, the core staff of an RITN center may be overwhelmed with a large number of transferred patients with acute radiation syndrome. Medical toxicologists could assist in the care of other patients who are being managed as outpatients or could offer decision support for patients with combined injuries at other hospitals in the same area.
In a radiological dispersal device scenario, acute radiation syndrome is unlikely to occur. Patient contamination and risk communication would be the major issues in such an event. Medical toxicologists could play an important role within the RITN network to assess the extent of internal contamination, provide therapy when available, and discuss possible long-term health effects with these patients. Using their disaster medicine and telemedicine expertise, medical toxicologists could enhance the emergency response and surge capacities of RITN centers in their area.
Given the ready availability of medical toxicology resources to most RITN centers and the unique expertise of medical toxicologists in managing diverse radiation injuries and other poisonous exposures, establishing a stronger relationship between medical toxicologists and RITN centers could be of great benefit in a radiation emergency. RITN is affiliated with several prominent hematology/oncology and disaster response networks, but it has not yet formed relationships with any national toxicology groups. Fostering relationships between RITN and medical toxicologists, both nationwide and local, needs to be explored further.
Conclusions
The majority of RITN centers have access to at least one medical toxicology resource in the same city, and almost all centers have such a resource located in the same state. Because toxicology expertise has the potential to improve disaster planning and response at RITN centers, closer relations between these two entities should be explored.
